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AIR BRAKE, a device for stopping cars
by operating the brakes by compressed air.
The invention of this device, by G-eorge
Westinghouse, has been the means of pre-
venting countless accidents.

The principal features of this system are
the air pump, installed on the locomotive
just in front of the cab; the main reservoir,
in which the compressed air is stored; the
engineer's valve in the engine cab, by which
all the operations of the air brake are con-
trolled; the train pipe, or principal service
pipe, which supplies the auxiliary air reser-
voirs under each car with compressed air;
the triple valve, which serves to feed the com-
pressed air into the auxiliary reservoirs and
to supply the brake cylinder with air. It is
this triple valve which makes the system
automatic.

The air, compressed by the air pump, is
led through a pipe to the main storage tank.
From this air tank, a pipe leads to the en-
gineer's valve in the engine cab, within easy
reach of the engine driver. The air general-
ly is compressed to a pressure of 90 pounds
to the square inch in the main reservoir. A
certain movement of the handle of the engi-
neer's valve opens the ports which permit the
air to pass into the train pipe, which runs
from the locomotive under each ear.

When the engineer wishes to apply the
brakes, he throws the handle of the engi-
neer's valve to a certain position. That
opens a port which permits the air in the
train pipe to escape into the open air. This
lowers the pressure in the train pipe, and the
balanced valve, responding to the higher
pressure in the car reservoir, slides back,
and thus opens an aperture which permits
the air in the car reservoir to reach the brake
cylinder. The pressure of the air forces the
piston of the brake cylinder forward, and
this piston presses the brake shoes against
the wheels and the brakes are set.

Within the brake cylinder is a coiled
spring. When the engineer desires to re-
lease the brakes, he feeds air from the main
reservoir on the locomotive into the train
pipe, thus increasing the pressure. This
forces the balanced valve the other way, and
thus opens an aperture which releases the
air in the brake cylinder into the open air.
The coiled spring-, reacting, forces the brake
piston back to its normal condition, and thus
releases the brakes- See WESTINGHOUSE,
GEORGE.

>                        AIR ENGINE
AIR CELLS, or AIR SPACES, a term
preferred by botanists, small cavities contain-
ing air only, found in the stems and leaves
of plants. They are largest and most numer-
ous in water plants such as the lily, the leaves
of which are buoyed up by their means. The
minute cells in the lungs of animals are also
called air cells, and there are curious air cells
in the bodies of birds. These are connected
with the lungs and are situated in the chest
cavity and in the abdomen, and sometimes
extend even into the bones. They are most
fully developed in birds that have strong,
powerful flight, such as the albatross.
AIR COMPRES'SOR, an air pump for
forcing air into a closed vessel. The sim-
plest form is the common bicycle pump. This
has a valve in the piston opening downward,
and another in the bottom of the cylinder
opening outward. When the piston is
raised, the cylinder below it is filled with' air.
When the piston is forced down, the valve in
it is closed, the valve in the cylinder is forced
open and the air is driven into the vessel.
Very large air compressors, operated by
water power, steam engines or electric mo-
tors, are often used in mines and tunnels for
forcing a circulation of air and for supply-
ing air to operate machine tools. In this
case the air acts the same as steam in a
steam engine. Some of these compressors
are so powerful that they will condense the
air until it exerts a pressure of 3,500 pounds
to the square inch. The compressed air is
stored in a reservoir, from which it is drawn
as required. See AIE; COMPRESSED AIR.
AIREDALE, air'dayl, one of the largest
of the terriers, a wiry haired dog with high
tail, deep chest and hanging ears. The aire-
dale weighs from forty to forty-five pounds
and is trimly and powerfully built. It has
black crown, sides and back, and tan throat,
face and limbs. Airedales are among the
most intelligent of dogs, and people find
them companionable. They are possessed of
a keen sense of smell.
AIR EN'GINE, an engine in which com-
pressed air, or air heated and, so expanded,
is used as the motive power. A great many
engines of the former kind have been in-
vented, some of which have been found to
work quite well where no great power is
required. They may be said to be essentially
similar in construction to the steam engine,
though of course the expansibility of air by
heat is small compared with the expansion